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INTRODUCTION

THISTHI TECHNICAL MEMORANDUM PROVIDESPROVIDE RECOMMENDATIONSRECOMMENDATION FOR ADDITIONAL ANALYSESANALYSE THAT ARE

PART OF THE SLIP EARLY ACTION AREA SITE CHARACTERIZATION PROGRAM SLIP IS LOCATED

APPROXIMATELY 28 MILESMILE FROM THE MOUTH OF THE DUWAMISH RIVER IN SEATTLE WA THE SLIP

CHARACTERIZATION IS BEING PERFORMED BY THE CITY OF SEATTLE AND KING COUNTY UNDER TASKSTASK

AND 10 OF THE EXISTING ADMINISTRATIVE ORDER ON CONSENT AOC STATEMENT OF WORK

SOW FOR THE LOWER DUWAMISH WATERWAY LDW AND PER REQUIREMENTSREQUIREMENT OF THE SLIP

WORK PLAN SEA 2003 DETAILSDETAIL OF THE SLIP SITE CHARACTERIZATION ARE PROVIDED IN THE

SAMPLING AND ANALYSISANALYSI PLAN SAP INTEGRAL 2004

SURFACE AND SUBSURFACE SEDIMENTSSEDIMENT WERE COLLECTED FROM SLIP DURING THE WEEK OF
APRIL 59

2004 FOLLOWING METHODSMETHOD PRESENTED IN THE SLIP
SAP

INTEGRAL 2004 SURFACE SEDIMENTSSEDIMENT

FROM 30 LOCATIONSLOCATION INCLUDING ONE INTERTIDAL COMPOSITE AREA AND SUBSURFACE SAMPLESSAMPLE FROM

11 LOCATIONSLOCATION WERE COLLECTED SUBSURFACE CORESCORE WERE SECTIONED INTO FT INTERVALS SAMPLESSAMPLE
WERE PREPARED FOR ANALYSISANALYSI OF ALL ANALYTESANALYTE LISTED IN THE WASHINGTON STATE SEDIMENT

MANAGEMENT STANDARDSSTANDARD SMS WAC 173204

AS DESCRIBED IN THE SLIP SAP INTEGRAL 2004 SAMPLE ANALYSESANALYSE ARE TO OCCUR IN TWO TIERSTIER

THAT HAVE BEEN TERMED TIER AND TIER 2 THE SAP STATESSTATE

SURFACE AND SUBSURFACE SAMPLESSAMPLE WILL INITIALLY BE ANAL YZED FOR PCB AROCLORSAROCLOR TOTAL ORGANIC CARBON

TOC PERCENT SOLIDSSOLID AND GRAIN SIZE FOLLOWING THE RECEIPT OF THESE DATA FROM THE LABORATORY THE

CITY OFSEATTLE AND KING COUNTY WILL RECOMMEND TO EPA THE SAMPLESSAMPLE THAT WILL BE ANAL YZED FOR

SOME OR ALL OF THE REMAINING SUITE OFSMS ANALYTES THE PRIMARY GOAL OF THISTHI ITERATION WILL BE TO

CHARACTERIZE CONCENTRATIONSCONCENTRATION OF THE REMAINING SMS ANAL YTESYTE IN THE AREA IMMEDIATELY OUTSIDE OF

WHERE PCBSPCB EXCEED THE CSL SECONDARY GOAL WILL BE TO ANALYZE SELECT ORGANIC COMPOUNDSCOMPOUND NEAR

POTENTIAL SOURCES THE FOLLOWING WILL BE CONSIDERED IN THE SELECTION OFSURFACE SAMPLESSAMPLE FOR FULL SMS

ANALYSISANALYSI

1 PROXIMITY TO SOURCESSOURCE THAT MAY INFLUENCE CHEMICAL DISTRIBUTIONSDISTRIBUTION

2 PROXIMITY TO EXISTING DATA POINTSPOINT THAT MAY BE USED IN THE EVALUATION OFTHE
BOUNDARY

3 PROXIMITY TO THE AREA WHERE PCB CONCENTRATIONSCONCENTRATION EXCEED THE CSL

4 PROXIMITY TO EXISTING DATA STATION SL412 LANDAU 1990 THAT EXCEEDED THE CSL FOR BIS2

ETHYL HEXYLPHTHALATE SEE SEA 2004

SIMILAR ITERATION WILL OCCUR FOR SUBSURFACE SAMPLES SUBSURFACE SAMPLESSAMPLE WILL INITIALLY BE

ANAL YZED FOR PCB AROCLORSAROCLOR TOC PERCENT SOLIDSSOLID AND GRAIN SIZE FOR EACH CORE ALL SMS ANALYTESANALYTE

WILL BE CHARACTERIZED IN EITHER THE SEDIMENT HORIZON BELOW THE HORIZON
CONTAINING THE DEEPEST PCBSPCB

CSL EXCEEDANCE PENDING APPROVAL BY EPA THESE DATA WILL HELP TO DETERMINE THE APPROPRIATE DEPTH
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OF REMOVAL ACTION THE RECOMMENDED HORIZONSHORIZON FOR FULL SMS ANALYSISANALYSI WILL BE FORWARDED TO EPA

ALONG WITH THE RECOMMENDATIONSRECOMMENDATION FOR SMS ANALYSESANALYSE OFSUFACE SEDIMENTS

AS CALLED FOR BY THE SAP THE INITIAL ANALYSESANALYSE TERMED TIER ANALYSESANALYSE IN THE REMAINDER OF

THISTHI DOCUMENT WERE CONDUCTED ON ALL SURFACE SAMPLESSAMPLE AND THE 02 FT 24 FT AND 46 FT

INTERVALSINTERVAL OF SEVEN OF THE ELEVEN SUBSURFACE CORESCORE SAMPLESSAMPLE FROM CORESCORE SCO8 SC1I WERE

ARCHIVED DURING APRIL 2004 THE REMAINDER OF THISTHI TECHNICAL MEMORANDUM CONTAINSCONTAIN

BRIEF DESCRIPTION OF THE TIER ANALYTICAL DATA RECOMMENDATIONSRECOMMENDATION FOR ADDITIONAL
ANALYSESANALYSE ON

ARCHIVED SAMPLESSAMPLE TERMED TIER ANALYSESANALYSE AND RECOMMENDATIONSRECOMMENDATION FOR ADDITIONAL SAMPLES
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REVIEW OF TIER ANALYSISANALYSI RESULTSRESULT

SURFACE SEDIMENTSSEDIMENT WERE COLLECTED FROM 29 STATIONSSTATION AND INTERTIDAL COMPOSITE AREA IN SLIP

FIGURE 1 SUBSURFACE SEDIMENTSSEDIMENT WERE COLLECTED FROM 11 STATIONSSTATION FIGURE 2 THE

SUBSURFACE CORE STATIONSSTATION WERE COLOCATED WITH SURFACE LOCATIONSLOCATION TO INCREASE OUR

UNDERSTANDING OF THE VERTICAL TRENDSTREND IN CONTAMINANT DISTRIBUTIONSDISTRIBUTION AT THESE 11 LOCATIONS

THE SAMPLESSAMPLE WERE ANALYZED BY ANALYTICAL RESOURCESRESOURCE INC TUKWILA WA

THE RESULTING DATA WERE REVIEWED FOR DATA QUALITY BY AN EXTERNAL DATA VALIDATOR AND FOUND

TO BE
ACCEPTABLE FOR USE EPASEPA

QUALITY ASSURANCE OFFICE HAS REVIEWED THE FIRST BATCH OF

DATA AND CURRENTLY HAS THE REMAINING DATA UNDER REVIEW NO DATA QUALITY ISSUESISSUE HAVE

BEEN RAISED TO DATE FORMAL RESULTSRESULT OF THE DATA VALIDATION
PROCESSPROCES WILL BE REPORTED IN THE

SLIP CRUISE AND DATA REPORT THAT WILL BE SUBMITTED TO EPA IN JULY 2004

THE BOEING COMPANY TOOK SPLITSSPLIT OF SURFACE AND SUBSURFACE SAMPLESSAMPLE COLLECTED FROM THEIR

PROPERTY AND PROVIDED THESE DATA AND ASSOCIATED DATA VALIDATION
REPORTSREPORT TO EPA AND THE

CITY OF SEATTLE ON JULY 2004 LANDAU 2004 THESE DATA ARE INCLUDED WITHIN THISTHI
REPORT

BOEINGSBOEING DATA PACKAGE AND ASSOCIATED VALIDATION RESULTSRESULT WILL BE MORE FULLY DESCRIBED IN

THE SLIP CRUISE AND DATA REPORT

PCBSPCB DISTRIBUTIONSDISTRIBUTION IN SURFACE SEDIMENTSSEDIMENT FROM THE 2004 SAMPLING PROGRAM ARE SHOWN IN

FIGURE AND THE DATA ARE REPORTED IN TABLE 1 THE CONCENTRATIONSCONCENTRATION SHOWN IN
FIGURE HAVE

BEEN NORMALIZED TO THE ORGANIC CONTENT OF THE SEDIMENTS FOUR STATIONSSTATION IE STATIONSSTATION

SGO3 SGO4 SGO6 AND ICO1 EXCEEDED THE WASHINGTON STATE SEDIMENT MANAGEMENT
STANDARDSSTANDARD SMS CLEANUP SCREENING LEVEL CSL FOR TOTAL PCBSPCB AND SIX ADDITIONAL STATIONSSTATION

IE STATIONSSTATION SGO2 SGO7 SGO8 SGO9 SG12 AND SG16 EXCEEDED THE SMS SEDIMENT

QUALITY STANDARD SQS FOR TOTAL PCBS TOTAL PCBSPCB AT THE REMAINING 20 SURFACE SEDIMENT

STATIONSSTATION WERE BELOW THE SQS FOR TOTAL PCBS

WHEN THE SURFACE PCB CONCENTRATIONSCONCENTRATION FROM 2004 ARE MAPPED AND COMPARED WITH

HISTORICAL DATA COLLECTED BETWEEN 1990 AND 1998 FIGURE IT IS EVIDENT THAT PCBSPCB
CONCENTRATIONSCONCENTRATION IN SURFACE SEDIMENTSSEDIMENT IN MANY AREASAREA ARE LESSLES IN 2004 THAN THEY WERE BETWEEN

1990 AND 1998 SUGGESTING THAT THE SURFACE SEDIMENTSSEDIMENT ARE UNDERGOING NATURAL RECOVERY
THISTHI DECREASE IN PCBSPCB CONCENTRATIONSCONCENTRATION IS LIKELY THE RESULT OF PHYSICAL PROCESSESPROCESSE EG
SEDIMENTATION DISPERSION DILUTION BIOTURBATION OCCURRING WITHIN

SLIP RATHER THAN

CHEMICAL OR BIOLOGICAL DEGRADATION SUBSURFACE SEDIMENT RESULTSRESULT SHOW PATTERN OF PCB
CONTAMINATION SIMILAR TO THAT SEEN FOR SURFICIAL SEDIMENT DATA COLLECTED BETWEEN 1990 AND

1998 SEE BELOW CSL EXCEEDANCESEXCEEDANCE IN THE 2004 SURFACE SEDIMENT DATA SET ARE CONFINED TO

THREE STATIONSSTATION AT THE HEAD OF THE SLIP AND THE INTERTIDAL COMPOSITE SAMPLE LOCATED ALONG THE

SOUTHERN END OF FIRST SOUTH PROPERTIES
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THE DISTRIBUTION OF PCBSPCB IN SUBSURFACE SEDIMENTSSEDIMENT IS SHOWN IN FIGURE 2 IN ALL CASESCASE TOTAL

PCB CONCENTRATIONSCONCENTRATION IN THE COLOCATED SURFACE SAMPLE SURFACE TO 10 CM ARE LESSLES THAN THOSE

IN THE UPPERMOST CORE INTERVAL 02 FT SIX OF THE EIGHT CORESCORE CONTAIN SAMPLESSAMPLE THAT EXCEED

THE PCBSPCB CSL SOME CORESCORE IE SCO2 SCO3 AND SCO6 HAVE LOWER CONCENTRATIONSCONCENTRATION IN THE 0
FT INTERVAL THAN THE 24 FT INTERVAL INDICATING LONGTERM NATURAL RECOVERY IN OTHER CORESCORE

IE SCO1 SCO4 SCO7 AND SC11 THE HIGHEST PCBSPCB CONCENTRATIONSCONCENTRATION ARE FOUND IN THE 02 FT

SECTION YET THE CONCENTRATIONSCONCENTRATION OF PCBSPCB IN THE COLLOCATED SURFACE SAMPLE IE 010 CM AT

THESE STATIONSSTATION ARE AN ORDER OF MAGNITUDE LESSLES THAN THOSE IN THE 02 FT INTERVAL THESE

RESULTSRESULT ARE INDICATIVE OF RECENT NATURAL
RECOVERY OF SUBSURFACE SEDIMENTSSEDIMENT AT SLIP AS

OBSERVED ABOVE WITH SURFACE SEDIMENTS

THE 2004 AND HISTORICAL IE LANDAU 1990 SUBSURFACE PCBSPCB DATA ARE SHOWN IN FIGURE 4
THE LANDAU DATA SHOW GRADIENTSGRADIENT IN THE VERTICAL DISTRIBUTION OF PCBSPCB THAT ARE SIMILAR TO

THOSE OBSERVED IN 2004

INTEGRAL CONSULTING INC
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POSSIBLE REMOVAL ACTION AREA AND
RECOMMENDATIONSRECOMMENDATION FOR TIER ANALYSESANALYSE

THE AREA WHERE THE TIER PCBSPCB DATA SUGGEST THE REMOVAL ACTION BOUNDARY COULD BE

LOCATED IS APPROXIMATELY AT THE MIDPOINT OF THE SLIP AS SHOWN WITH BRACKET IN FIGURESFIGURE

AND 4 SEDIMENT BETWEEN THE BRACKETED AREA AND THE HEAD OF THE SLIP IS INCLUDED IN THE

POSSIBLE REMOVAL ACTION AREA THE POSSIBLE BOUNDARY AREA WILL BE BETTER DEFINED WITH THE

INCLUSION OF TIER DATA FOR OTHER SMS ANALYTES THE POSSIBLE BOUNDARY AREA WAS
IDENTIFIED BY CONSIDERING THE DISTRIBUTIONSDISTRIBUTION OF SURFACE AND SUBSURFACE STATIONSSTATION WITH SQS
AND CSL EXCEEDANCESEXCEEDANCE OF PCBSPCB AND IS MORE CONSERVATIVE THAN IF IDENTIFIED BASED SOLELY ON

CSL EXCEEDANCESEXCEEDANCE IN SURFACE SEDIMENTSSEDIMENT AS WAS RECOMMENDED IN THE SLIP SAP INTEGRAL

2004 WITH THE EXCEPTION OF ONE SURFACE STATION WITH MINOR SQS EXCEEDANCE IE STATION

SG16 CONTAINING 15 MGKG OC PCBSPCB ALL 2004 SURFACE AND SUBSURFACE SAMPLESSAMPLE OUTSIDE OF

THE POSSIBLE REMOVAL ACTION AREA HAVE TOTAL PCBSPCB CONCENTRATIONSCONCENTRATION THAT ARE BELOW THE SQS
IN THE INNER HALF OF THE

SLIP AND WITHIN THE POSSIBLE REMOVAL ACTION AREA SURFACE PCBSPCB ARE

HIGHEST NEAR THE HEAD OF THE
SLIP

AND ALONG THE FIRST SOUTH PROPERTIESPROPERTIE SHORELINE STATIONSSTATION

LOCATED OFFSHORE OF FIRST SOUTH PROPERTIESPROPERTIE HAVE PCBSPCB CONCENTRATIONSCONCENTRATION THAT ARE LESSLES THAN 20

MGKG OC AND IN MANY CASESCASE ARE LESSLES THAN THE SQS FIGURE 1

SUBSURFACE PCBSPCB CONCENTRATIONSCONCENTRATION ARE ALSO HIGHEST NEAR THE HEAD OF THE SLIP FIGURESFIGURE AND

HOWEVER SUBSTANTIALLY ELEVATED CONCENTRATIONSCONCENTRATION IN THE 02 FT HORIZON WERE ALSO FOUND

APPROXIMATELY 300 FT IE STATION SCO4 AND 600 FT IE STATION SCO7 FROM THE HEAD OF THE

SLIP THE PCBSPCB CONCENTRATIONSCONCENTRATION IN SURFACE SEDIMENTSSEDIMENT ASSOCIATED WITH STATIONSSTATION SCO4 AND

SCO7 WERE 234 MGKG OC APPROXIMATELY TWICE THE SQS BUT
ONLY 36 OF THE CSL AND

105 MGKG OC LESSLES THAN THE SQS RESPECTIVELY AS DESCRIBED EARLIER THE CONCENTRATIONSCONCENTRATION

OF PCBSPCB IN THE SURFACE SAMPLE IE 010 CM AT THESE STATIONSSTATION ARE AN ORDER OF MAGNITUDE

LESSLES THAN THOSE IN THE 02 FT INTERVAL INDICATING SUBSTANTIAL NATURAL RECOVERY OF THE SURFICIAL

SEDIMENTSSEDIMENT IN THESE AREAS

PCBSPCB ALSO EXCEED THE CSL IN THE 02 FT HORIZON AT STATION SC1 LOCATED NEAR THE MOUTH OF

THE SLIP PCBSPCB IN THE 24 FT HORIZON OF THISTHI CORE EXCEED THE SQS IT APPEARSAPPEAR THAT PCBSPCB AT

THISTHI LOCATION DO NOT ORIGINATE FROM THE SAME SOURCESSOURCE AS THE PCBSPCB WITHIN THE POSSIBLE

REMOVAL AREA BECAUSE PCBSPCB AT STATION SCO9 LOCATED BETWEEN STATIONSSTATION SC1 AND SCO7 WERE

SUBSTANTIALLY BELOW THE SQS THROUGHOUT THE CORE FIGURE 2

SURFACE STATIONSSTATION THAT ARE RECOMMENDED FOR FURTHER ANALYSISANALYSI OF ARCHIVED SEDIMENT AS PART OF

TIER AND THE ASSOCIATED RATIONALE ARE SHOWN IN TABLE 2 TIER ANALYSESANALYSE ARE

RECOMMENDED IN AREASAREA ADJACENT TO WHERE THE BOUNDARY OF THE REMOVAL ACTION MAY BE

PLACED BASED ON AVAILABLE PCBSPCB DATA DATA FOR THE ADDITIONAL ANALYTESANALYTE THAT ARE ANALYZED IN

TIER WILL BE USED WITH THE EXISTING PCBSPCB DATA TO FINALIZE THE REMOVAL ACTION BOUNDARY

THE TIER DATA WILL ALSO BE USED TO ASSESSASSES IF POTENTIAL SOURCESSOURCE THAT WERE INDICATED IN THE

INTEGRAL CONSULTING INC
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HISTORICAL DATA AFFECT SEDIMENT QUALITY IN THE OUTER SLIP THISTHI RECOMMENDATION SATISFIESSATISFIE THE

SECOND AND THIRD OBJECTIVESOBJECTIVE FOR
ANALYSISANALYSI OF TIER SAMPLESSAMPLE PRESENTED IN THE SLIP SAP AND

ON PAGE OF THISTHI DOCUMENT ANALYSESANALYSE ARE ALSO RECOMMENDED IN AREASAREA OUTSIDE OF THE

POTENTIAL REMOVAL AREA WHERE HISTORICAL DATA SUGGESTSSUGGEST POTENTIAL SOURCESSOURCE MAY AFFECT

SEDIMENT QUALITY AND SATISFYING THE FIRST AND FOURTH
OBJECTIVESOBJECTIVE FOR ADDITIONAL ANALYSES

ARCHIVED SEDIMENT SAMPLESSAMPLE FROM THESE STATIONSSTATION WILL BE ANALYZED FOR THE REMAINING SMS
ANALYTESANALYTE UNLESSUNLES OTHERWISE INDICATED

TIER ANALYSESANALYSE ARE ALSO PROPOSED FOR CERTAIN ARCHIVED SUBSURFACE CORE SECTIONSSECTION TO QUANTIFY

CHEMICAL CONCENTRATIONSCONCENTRATION AT DEPTH TO SUPPORT THE ENGINEERING AND DESIGN EFFORT FOR

SEDIMENT REMOVAL TABLE 3 SUBSURFACE SAMPLESSAMPLE FROM EACH OF THE SEVEN CORESCORE ANALYZED
FOR PCBSPCB IN TIER WILL BE ANALYZED THE OBJECTIVESOBJECTIVE OF

ANALYZING ADDITIONAL SUBSURFACE

SEDIMENTSSEDIMENT ARE TO BETTER UNDERSTAND THE VERTICAL DISTRIBUTION OF PCBSPCB AND TO OBTAIN DATA FOR

ALL SMS ANALYTESANALYTE IN THE HORIZON WHERE PCBSPCB DO NOT EXCEED THE CSL WHICH MAY BE AN

ACCEPTABLE SEDIMENT SURFACE
FOLLOWING REMOVAL ACTION ALTHOUGH THE SLIP SAP

INTEGRAL 2004 PROPOSED TIER ANALYSISANALYSI OF THE CORE INTERVAL BENEATH THE DEEPEST INTERVAL

WITH AN EXCEEDANCE OF THE P03 CSL THE GUIDELINESGUIDELINE IN TABLE EXPAND UPON THAT

RECOMMENDATION

SUBSURFACE CORE INTERVALSINTERVAL THAT ARE PROPOSED FOR TIER ANALYSISANALYSI ARE SHOWN IN FIGURE 4
WITH THE EXCEPTION OF STATIONSSTATION SCO1 SCO4 AND SCO5 FULL SMS ANALYSISANALYSI WILL BE PERFORMED

INCLUDING METALSMETAL SVOCSSVOC PCB AROCLORSAROCLOR TOTAL ORGANIC CARBON AND GRAIN SIZE ONLY METALSMETAL

AND SVOCSSVOC WILL BE ANALYZED ON THE SAMPLESSAMPLE FROM STATION SCO1 SCO4 AND SCO5 BECAUSE

THE OTHER SMS ANALYTESANALYTE TOTAL PCBSPCB GRAIN SIZE AND TOTAL ORGANIC CARBON WERE ANALYZED IN

TIER 1

INTEGRAL CONSULTING INC
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RECOMMENDATIONSRECOMMENDATION FOR BANK SAMPLESSAMPLE

IT IS RECOMMENDED THAT BANK SAMPLESSAMPLE BE COLLECTED AT SIX LOCATIONSLOCATION FIGURE TO DETERMINE

WHETHER THE BANKSBANK ARE SOURCESSOURCE OF PCBSPCB TO SEDIMENTSSEDIMENT IN THE SLIP COLLECTION OF BANK DATA

PRIOR TO PREPARING THE EECA WILL ALLOW THISTHI POTENTIAL SOURCE TO BE ADDRESSED IN THE

EECA BANK SAMPLESSAMPLE WILL BE ANALYZED FOR PCBSPCB TOTAL ORGANIC CARBON AND GRAIN SIZE TO

FULLY DOCUMENT THE POTENTIAL FOR THISTHI AREA TO BE SOURCE OF CHEMICAL CONTAMINATION TO THE

SLIP

PROPOSED BANK SAMPLESSAMPLE ARE PLACED IN LOCATIONSLOCATION UP THE BANK FROM SEDIMENT AREASAREA WITH

ELEVATED PCBSPCB BASED ON EITHER THE 2004 OR HISTORICAL DATA SETS THE SAMPLE LOCATIONSLOCATION ARE

BROADLY DISTRIBUTED ALONG THE BANK TO CAPTURE POTENTIAL SOURCESSOURCE IN AREASAREA OF THE SLIP WHERE

THE SHORELINE ISNT COVERED BY EITHER RIP RAP OR THE CROWLEY PIER

INTEGRAL CONSULTING INC
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LOWER DAWAMISH WATERWAY SLIP EARLY ACTION AREA

REMNENDIZTIONSJBR SLIP TIER ANALYSESANALYSE JULY 12 2004

TABLE 1 SLIP PCBSPCB DATA COLLECTED IN 20041

TOC TOTAL PCBSPCB

DEPTH INTERVAL AN PERCENT UGKG MGKG OC
LOCATION SAMPLE TYPE MINIMUM MAXINIUN VALUE QUAL VALUE QUAL VALUE QUAL

ICOI 10 113 1650 146

SCOI SCOIA 61 226 35000 15487

SCOI SCOIB 61 122 0405 780 1926

SCOI SCOIC 122 183 0202 39 1931

SCO2 SCO2A 61 341 1200 3519

SCO2 SCO2B 61 122 328 8200 250

SCO2 SC4ISSC4I FD 61 122 273 8400 3077

5C02 SCO2C 122 183 327 10900 3333

SCO3 SCO3A 61 308 560 1818

SCO3 SCO3B 61 122 29 4820 1662

SCO3 SCO3C 122 183 277 14700 5307

SCO4 SCO4A 61 301 14300 4751

5C04 SCO4B 61 122 513 9700 1891

SCO4 SCO4C 122 183 401 300 7481

SCO5 SCO5A 61 274 1310 4781

SCO5 SCO5B 61 122 222 266 1198

SCO5 SCO5C 122 183 202 39 0193

SCO6 SCO6A 61 239 354 1481

SCO6 SCO6B 61 122 234 990 4231

3C06 SCO6C 122 183 159 770 4843

SCO7 SCO7A 61 237 6900 2911

SCO7 SCO7B 61 122 249 7300 2932

SCO7 SCO7C 122 183 137 372 2715

SCO9 SCO902 61 135 221 16

SCVJ9 SCO924 61 122 0678 39 058

SCO9 SCO946 122 183 0406 39 096

SCO9 SCO968 183 244 0308 39 13 LI

SCO9 SCO9810 244 305 0468 39 083

SCII SCI102 61 230 1770 77

SCI1 SC1124 61 122 122 600 49

SC11 SC1I46 122 183 0434 39 090

SC11 SC1I68 183 244 0539 39 072

SC1I SC1I810 244 305 0505 39 077 LI

SC1I SCZI1012 305 366 0341 38 070

SGOI SCO1 10 115 490 4261

SGO2 SGO2 10 518 1620 3127

SGO3 SGO3 10 254 5100 2008

SGO4 SGO4 10 478 4940 1033

SGO5 SGO5 10 511 444 8689

SGO6 SGO6 10 335 5250 1567

SGO6 SG4O FD 10 311 4210 1354

SG4I SG41 FR 10 341 1130 3314

INTEGR2 CONSULTING INC
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP TIER ANALYSISANALYSI RECOMMENDATIONSRECOMMENDATION
JULY 22 2004

TABLE 1 SLIP PCBSPCB DATA COLLECTED IN 2004

TOC TOTAL PCBSPCB
DEPTH INTERVAL CM PERCENT UGLKG MGKG OC

LOCATION SAMPLE TYPE MINIMUM MAXIMUN VALUE QUAL VALUE QUAL VALUE QUAL
SGO7 3G07 10 318 470 1478

SGO8 SGO8 10 304 710 2336
SGO9 SGO9 10 361 482 1335
5GB SGIO 10 332 306 9217
SG11 SGII 10 31 242 7806
SGI1 SG42 FD 10 321 242 7539
SGI1 SG43 FR 10 339 239 705
SGI2 SGI2 10 32 529 1653
SG13 SG13 10 35 368 1051

SG14 SGI4 10 279 198 7097
SG15 SG15 10 285 299 1049
SG16 SGI6 10 0817 126 1542
SG17 SGI7 10 303 119 3927
SGI7 SG17SPLIT 10 285 124 44
SG18 SGI8 10 317 130 4101
SG19 SGI9 10 285 154 5404
SG19 SG19 SPLIT 10 293 230 78
SGI9 SGI9 SPLIT ED 10 376 327 87
SG2O SG2O 10 309 179 5793
SG21 SG21 10 296 158 5338
SG22 SG22 10 281 145 516
SG23 SG23 10 054 36 6667
SG23 SG23 SPLIT 10 0891 70 79
SG24 SG24 10 288 99 3438
SG25 SG25 10 255

1116 4549
SG26 SG26 10 448 129 2879
SG26 SG26 SPLIT 10 252 171 68
5G27 SG27 10 295 77 261
SG2SSG2 5G28 10 168 72 4286
SG28 SG28 SPLIT 10 154 96 62
SG29 SG29 10 293 210 7167

QUA QUALIFIER

NORMAL ENVIRONMENTAL SAMPLE

PD FIELD DUPLICATE

FR FIELD REPLICATE

UNDETECTED

ESTIMATED THE RESULT WAS QUANTIFIED AS ESTIMATED BUT MET CRITERIA FOR
ACCEPTANCE OF DATA FOR USE IN SITE

EVALUATION

THE BOEING DATA ARE SHOWN IN BOLD ITALICIZED TYPE AND ARE FROM SPLIT SAMPLESSAMPLE TAKEN AT STATIONSSTATION LOCATED

ON BOEING PROPERTY LANDAU 2004 SAMPLE NOMENDATURE IS TAKEN FROM DATA TABLE PROVIDED IN LANDAU
2004

INTEGRAL CONSULTING INC
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREARECOMMENDATIONSRECOMMENDATION FOR SLIP TIER ANALYSESANALYSE JULY 12 2004

TABLE 2 RECOMMENDED SURFACE SAMPLESSAMPLE FOR TIER ANALYSES

SURFACE SAMPLE RATIONALE ANALYSESANALYSEICQI CRITERIA AND NEAR OUTFALL THAT MAY BE SOURCE IN AREA WITHPCBSPCB THAT EXCEED THE CSL

METALSMETAL SVOCSSVOC

SG14 CRITERIA ADJACENT TO POSSIBLE BOUNDARY METALSMETAL SVOCSSVOCSG16 CRITERION NEAR POSSIBLE BOUNDARY METALSMETAL SVOCSSVOCSG17 CRITERION NEAR POSSIBLE BOUNDARY METALSMETAL SVOCSSVOCSG21 CRITERION NEAR OUTFALL AND AREA THAT HISTORICALLY HAD ELEVATEDHPAHSSEE SECTION5144INS SVOCSSVOC

SG22 CRITERION NEAR HISTORIC SAMPLE WITH ELEVATED BIS2ETHYLHEXYLPHTHALATE SVOCSSVOC

SG23 CRITERION NEAR HISTORIC SAMPLE WITH ELEVATED BIS2ETHYLHEXYLPHTHALATE SVOCSSVOC

SG24 CRITERION ADJACENT TO OUTFALL NEAR AREA THAT HISTORICALLY HADELEVATED HPAHSHPAH SEE SECTION 5144 IN SEA 2004

SVOCSSVOC

RECOMMENDED STATIONSSTATION FOR TIER ANALYSESANALYSE ARE SHOWN IN FIGURE WITH BLACK DOTS

CRITERIA FOR TIER SAMPLE SELECTION FOR SURFACE SAMPLESLROXIMITY TO SOURCESSOURCE THAT MAY INFLUENCE CHEMICAL DISTRIBUHONSDISTRIBUHON

2 PROXIMITY TO EXISTING DATA POINTSPOINT THAT MAY BE USED IN THE EVALUATION OF THE BOUNDARY

3 PROXIMITY TO THE AREA

WHERE PCBSPCB CONCENTRATIONSCONCENTRATION EXCEED THE CSL

4 PROXIMITY TO EXISTING DATA STATION SL4 12 LANDAU 1990 THAT EXCEEDED THE CSL FOR BIS2ETHYLHEXYLPHTHA SEE SEA 2004

INTEGRAL CONSULTING INC



LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREARECOMMENDATIONSRECOMMENDATION FOR SLIP TIER ANALYSESANALYSE JULY 12 2004

TABLE 3 RECOMMENDED SUBSURFACE SAMPLESSAMPLE FOR TIER ANALYSES 12

TIER ANALYSISANALYSIRESULTSRESULT CATEGORY SAMPLESSAMPLE INTERVALSINTERVAL TO BE ANALYZED FORREMAINING SMS ANALYTESANALYTE AND ASSOCIATED RATIONALE APPLICABLE STATIONSSTATION SAMPLESSAMPLEPCBSPCB LESSLES THAN SQS IN

THE 02 FT 24 FT OR

46 FTINTERVAL

ANALYZE REMAINING SMS ANALYTESANALYTE IN THE SURFACEMOSTINTERVAL THAT HAS PCBSPCB LESSLES THAN THE SQS REMOVALBELOW THISTHI INTERVAL IS NOT NEEDED

SUM SCO4 SCO5 SCOI 46 FT INTERVALSCO4 46 FT INTERVALSCO5 24 FT INTERVALPCBSPCB LESSLES THAN THE CSL

AND GREATER THAN THE SQS

IN THE 02 FT 24 FT OR

46

FT INTERVAL

ANALYZE EITHER ALL IF SAMPLE HAS BEEN ARCHIVED OR

THEREMAINING IF PCBSPCB DATA WERE GENERATED IN TIER SMSANALYTESANALYTE IN THE FIRST INTERVAL BELOW WHERE PCBSPCB AREBETWEEN THE SQS AND CSL THISTHI INTERVAL MAY REPRESENT

AN

ACCEPTABLE SEDIMENT SURFACE FOLLOWING REMOVALACTION

SCO6 SCO7 SCO6 68 FT INTERVALSCO7 46 FT INTERVAL3
68 FT INTERVAL

PCBSPCB CSL EXCEEDED IN

THE 46 FT INTERVAL

ANALYZE ALL SMS ANALYTESANALYTE IN THE 68 FT AND 810 FTINTERVALSINTERVAL TO ENSURE THAT SEDIMENTSSEDIMENT LOCATED BELOW THELOWEST INTERVAL WITH CSL EXCEEDANCE ARE ANALYZED

SCO2 SCO3 SCO2 68 FT INTERVAL810 FT INTERVALSCO3 68 FT INTERVAL810 FT INTERVAL

TIER ANALYSESANALYSE WILL INCLUDE EITHER ALL SMS ANALYTEC AND CONVENTIONAL PARAMETERSPARAMETER FOR THOSE SAMPLESSAMPLE THAT WERE NOT NA1YZED IN TIER OR

THEREMAINING MET1SMET1 AND SVOCSSVOC FOR SAMPLESSAMPLE THAI WERE N1YZED IN TIER 1RECOMMENDED TIONSTION FOR TIER ANALYSESANALYSE ARE

SHOWN IN FIGURE WITH BLACK DOTS

THE 46 FT INTERVAL IS

ALSO BEING ANALYZED TO OBTAIN MORE COMPLETE CHARACTERIZATION INFORMATION IN THISTHI REGION OF THE SLIP

INTEGRAL CONSULTING INC
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